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(54) HYDRAUUC PRESSURE CONTROL DEVICE OF AUTOMATIC TRANSMISSION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To detect generation of the 
tie-up of a friction element in advance caused by a valve 
stick of a hydraulic pressure control device. 
SOLUTION: The hydraulic pressure control device of the 
automatic transmission has a fail-safe valve 64 in an oil 
feed passage to a hydraulic servo C-1 of a specific 
friction element. The fail-safe valve 64 operates with the 
hydraulic pressure fed to hydraulic servos C-2, C-3 and 
B-1 of the other friction elements, which are essentially 
not to be engaged with each other at the same time for 
achieving each variable speed step, as the signal 
pressure and prevents feeding of the hydraulic pressure 
to the specific friction element. In addition, a hydraulic 
switch 91 for detecting the hydraulic pressure generated 
in a circuit is disposed in the downstream of the fail- 
safe valve. Therefore, the stick fail of the valve related 
to the feeding of the hydraulic pressure to the hydraulic 
pressure servos of all the friction elements that are not 
to be engaged with each other at the same time can be 
detected with a single hydraulic switch before the generation of the tie-up. 
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FU>ffl8S*/i^b. S^<0EX?5F#^ftL/c:i<- F«. 
FU>;i<- F^^To 

[0053] ±tacD«^A:» 63:c 5ttlEHiS-C«, vr, ^ 

r^^>^^';^y5 3CD "N" 5j<i>>^3>r5i. ^-Y^fftt^ 

L 1 ^Co;^c:;&5-SA:;^5j<- FCC^tLTD b>^;^ttS&L 3 <L 
RU>i^tt8SL4tt^>F-CBBG^nrti^<DT. ^^-^ 
>Ett5S L 1 (oms^W^mm trj:r,Xi.^^. c (OWM 

rC^, Cltfy b^y^WzTBA. BlC3:^ yF^y 

5S(>*SLC3 y y-;3^/^v^:/6 ecDJSxyy 

^ U-^y<;by5 4(i. HUEW^tC^b *9 . U - 

lEittSSL 6c7)^^:x v F.'l^y U^-Y F 

j^JVzfl e<DAti7t(- FCCgy&^ti. Svuy-Y Fv>';l/ 
y^7 1--7 5<D^iy^U-^mAtf^--h(^cm^sn. 

c 1 ry*-^ y p-^^yuy7 7 . ,c 2 r y'^ -y y u->'^ 
;by 7 8. c 3 ry'^-Y y u-->'>yuy^6 8. Biry*^ 
-<y [y-^^jiy'B 91^0^3 LB 1 y y-x>^^vuy6 7(7) 
§s X y* y > ^nmm^BEmc hw^^nxi.^^. btc 
i^^^x. F^uy u^^-Y F>'^y^y7 6 fcpatt^tc 

^f), xa -y F;i'BEttiBSL7{C(Sxn^. F;UEE3()i/il:;^^ 
tirt^^o coxn ^ F^i^m*. H?iBcDJ:^tcy*^-/'<^ 
y p+^zt ^-^>'^';^y5 2CcEnpf3ti'2>i±ttc:, B2:3 

> F a•-;^>'^*^^y'5 9<Dy*^>>^i.5i.fflffiij§jlg|JCcEppj 

imtLXi^^^. ^vi^y^ F>'^y^y7 1 -74(Dy:^ 
Tyuy>f \^j^)i^y^mt. i^rti'hvuy^f Ffi^^^i^ 
1 0 o%<D^i;^^u--^EA:^Ji<-F^$m^ic:^^/ci 
ziiy F p-;w^yuy'a5m^-^^ti4>{3^£it^55^(DA:^ 
Fr^iMl^L^ltcab':). 5^>:f y vuy^ F/^Jl^:/7 5 
«m^:&?§r:^y©'^rt^^U--^EA*iJi<- hffllfit^J^cc 

y ^-^^';^y7 7. c 2ry^-Y y u->'>';i/y7 8 . c 
3ry->^ y /^o^y6 8. b 1 ry^>(' y 
ye 9>?ios L B 1 u y-x^^y^y6 7ts. 

X y y > ^^€tMB!JSESi5-^CD^ ci. U - ECDEP Mj-C . 
, >l±(Dit[S«*ft^5&Cf 6 B 1 C 3 ;^ y F y 

>^<juy6 5C^. i^E>'Oi'yiSd3rc 3 ry-^>f y u-^/^ju 
yes 8 i B 1 ryy y u-^-^Ji^y^ 9(DAt}^<- mc 
v-Y>j£^ii3i5ii. -etl■enoD^^y^y6 8. 6 9^tei 
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tB2i7v h:ty^^Ji'^5 7^C-:>{,^X:{t. C<Dt^(D& 

[0 0 5 4] '7:^^T)iy^^)V'y5 S^f)^ "D" > 

C 1 7 h:^':7/^;l.^6 4*licDC 1 yu>^-r F^'^'iVrr' 
7 1 > h p -;Uy^:;l/^gfi<D ^ >l±A:^Ji<- V "^(D 
imm&t)^^j:$in^Jz':>(tCtj:^. cticcj: C 2 v u 
^ ¥ 7 2 I- y ^ 1, 7 3, 

7 4 (J. m^sL^j:i^>mi^mm^m^c^^v\yy^ h'Mm 
mn^Mc^ct xmEEmti-^mrjit^mtrj: ^„ 

[0 0 5 5 ] iX^c. ^^mi9iM^<Drci^<Dy^)l':fi1^mc 20 

7 7 €r*ir C 1 ^ttEif-jJ^s 1 -\fS 
*&5ti^o l^^ccc 1 T>'''7^ u ^->'^•;^>^7 7©JS;3; 

[yy^ l^EE^^Bm^tt^o -e<Df^. c i y uy-Y F>'^';^ 
y7 KDyU'y^r Kfi'if^2«Dry uy>f K/E€:_h^$ 
•ii-rfr< -^Ti^src 1 ry*^^ y u--/'<;i/y7 7tc4cs 

^AiM^J:'>(icrj:^t. c iry*':7'r y u-^>'%';i'r/7 7 
(iT y*^ -Y liAiJ^ h G r ^ -Y >J£ A;^?^* -h^ 
m< mmixm^mt^fy^. c<ot^,®r». c i ^ 

rj:'z^Xi.>^fc^:>. ^z^O >( ^ ^ y =^'F - 2 

HS) (D^^wf^^ico^asrig 1 m'f)^mf&^n^. c ^ 
urc 1 y u-y -Y F/>vby7 i ^iinurc i > h:f 
y>r-c;u-/6 4*5d3CDv -Y >II«j(i&»JS§JC^fftt>-^fcfl^ 
(c. c 1 y by -Y F/<;uy7 i (Dy uy -Y Kfl?f:'i:ty 

rTS^-i-^x?^. cc^)>'^y^y6 5tJ. m^'y^oili^xlM 5o 
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EKfi^tc^^anrc^^/cj?). com jittSS-C^S: 

EESBCCjO^^^-S 31 > h p -;l.EE*J^ -Y ^ffS^Ci^ L r 
'y^>Kt(^mLXi.^h0 2^V^v-(') U--.'^'J^y6 0 

t^. >^y-y>ya«;t^T-^>r>ttA;^7l<- hBflMOHiS 

^miSimch^fc^. Dlx>^xttlSL3<?:C2yUy-Y 
[0056] ^*5. t:CD0l3l«. '7>^^-Yi7^-;^ 

F-2{ci:^^i'yTC3 omtm^^mc^^} 

iiox^v^vyu—^aJzS^^. .:t>3ry y uy -Y K>'^" 
jL'y^? 5 coy uy-f FSi^o:t>*>Wifrtf^^^n^. 
co*&ti. :i'>^y yuy-Y F>^^vuy7 5A^^>>::^u 

St:^^C 2-y'y'^'Y y {y-^^)V':f8 0f}^::<y'V:y^M^ 
tCtn L r D U > S^ISK L 3 t!^^ ^ <D ^ -Y >J±CDilMtfc® 

CtitcJ:f5^-Y>roixyy>^}l5lS(cJ;^ 
B2;^v h:f y>'^';^y'5 7igfirB2n> hP-Jl/^^yi/ 
y5 9icffii^$n. i^^5 9JcJ:0I^E5ti/ci3> ha 
-JbEEJ&^i/-^ F;l^^^';by6 3^JgrB2y U'-^irtBE'y- 
-;}^'8 5(C4>flt$g3n. B2yu- + *4i^'^"r-5>o C© 

t^. C2-y"y"^^ y u-'v^^'^i/y^eoigscD-^^vGE 
5:i. yuy -Y F^^';^y'7 2 <i:C2ry*^ Y y u->'>';uy 

[0 05 7]||2ii«. ClVUy^ h^J^JVy'l ItB 

1 y i^y -Y F>'^yl^y'7 4cDyu y-Y F'Ml^cDfii^;:^^^ 

jjp^-c. B 1 F>^^';uy'74<Dy^ryu>^'Y F 

^-i^uy^iSi^^iiaE^agccAO , y y u y -y F>'^y^ya5 
:^^>6ttl;^)$ti^yuy>f FEA5^ 'tt;^ix ^szEcdepdJ 
'cm^^^^^(DiiLm(c^^sLB 1 y y-;^^^y^y6 7 
igsr% B 1 ry'^>r y U'->'>vuy6 9cc)>^y*y >>^:g 
iwfflJ^EgR^cElT nj 3 n ^ i i 4. , B 1 y u -Y F >' >y u 
y7 4 B^cozj > F p -;u/Nvuygp(os:^ y y > 

B 1 y uy-Y F>'^>^L'y'7 4oo::i> Fn-;u^^yL'yg|5 

>&^6PE$tifcn> Fp-JH^:?!)5tH;^^$n, CCQrO h 

B I ry'^7-Y y ly-^^ji^ye^^rnxBi yu— trfiE: 
-y-^;K8 4Mft3li&^n'&, ^uryuy-Y Kfi?gfo{Si)S 
oconr y u V -Y FE i r:i > h p --;UE30^±# U r tf 
B 1 T y V -Y y u -/^ juy o 9 cd:^ y y > MieJffly 
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m^\m^^^t>^. Cn^Ci:«3C 1 8 1 

CJ->^l'ffi;5>5C 1 h :f•7^^V^:/6 4 ©S^SEEaSi B 
30^. '^^^^'^>X;C)^6C 1 ;^ h:^^::?>'^>»V:/6 4a>^^ 

8 0 lit. S^^¥^{4gK:*)^/ti6. DU>^tt8§L3 

nTl^^„ 20 
[0 0 5 8 ] ^3a&*. c 1 vvy^ V^^Jlz/l 1 tc 

^ttfflf--^" 8 1 -v(Dn > h a --;H£«*&tm(-3:|g 2 

oEnnj-ciii^^^^c7:){4gcc:ib€» s L c 3 v y 
T/eegs-c. s 1 B 1 »; y->^>'^v^:/6 7cD;^:7'y > 

^SimBJj^IISi5<bC3r:7'^>f y U'-/^V^:/6 BCDX:?' 30 

> ^:gMiSEa5cc en nj 5 n '5 . c o v u y f e^deh 

nJCCj:0. C3 y U^>r K>'^V^y7 3<D:3> ha-;^^^' 

;U':^gp:«i^^igE3n/<i3> hn-JbE;&^tB*^n, ceo 

CC^^)C3Ty'V'Y U >'^'J^y6 8 4:MrC3 i^'y y 
^»E1^-^K8 3-vfit*A^;^^^ ^LTyuy-YFm<^ 

©ffi«tC -^nr y U y ^ F rf i > h P - Jl'E^O^i^ L 

rtf^. C3ry*^^ u-voi/ye 8^D;^^*»;>^m 40 
?w(WSE5[5icEn pj5 n ^ y u ^ FS t :7- y > 
OMfi:0i ^ y ^ U - ^ EOfi?^ CC n il-^ J: 5 (^C ^ 

C3ry'^>i' 9 ^->'^*J^y6 8t^a^^*^cof4^ 
B 1 y uy F^^^py? 4^(D^'r>EcD 

6 8llBl3O5''r>E;0^C3yUy -r F/^'i^'/7 3 ^iilel 

Lrc3 ^-7 *>5rttj±'y'-7K8 3^fR*&^n^-:7'/>E 

(Da:J8fJt*&ttfItC^t>-S„ C^Dit^OC 3 ^ ^ ^jtfjE 

-y-~r}^8 3^cDrj> hrJ-;UE^cC. ^ F;l//A';by6 2 
^fgrB2;^ -;^ F^y 7 <Df^.lStSB:tSB<t / C 1 50 
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ijv F:ty^N'Jby'6 4CD!l^ESPCC^>m2 32lB$i|SI^ 

ye 4CD^^ft^«^GAJ:t^ L^^b. B2;^'y F:ty^^' 
Jb>^5 7cr>^^«*D^>„ ^/c. SLB 1 U 
;uy 6 7 y u y F E<?)±^^ J: 0 EI*£*»{4fi«: 
tfl^b^j:?^ ccoift^ti. B 1 yuy^ F^^'J^y 7 4 
eoyuy^^ FE©«*&*^J5:t^/t«!). a;^^<DiaKf'P«(i 

2iiB$<hiRjslr*^. ^;&^xy uy^ FEcD±#(cj:t:i 

n> Fn-;l.E;&5^W'>E$-C±#l//c<!:C5r. CI 

[0 05 9] l|4ji(3:. c 1 vuy-Y F>^>Vl/:7'7 l <LC 

2y uy ^ Fv^';vy 7 2coyuy Y^M(D\m.i^^h^ 

uy^ Fft#:t>JcJ;^^fig?ti5« C(OtKmv{t. ± 

laC 1 ^a-;^^iiEl^-^^8 1^C0::J> FP-JUEfft*& 

R^(i-eo**-c. y uy-f F^^'J^y7 5CDvuy>f F 

5) i*!S'^O5^tf5Ccfc0. u-^^Ej^i^c 21:^y•5' 
'J u-/^y^y6 ooy'^v^^'^^'fiffiffliJSrESIiicEniJj^ 

y6 0^grC2y uy-Y F>'>'>'l^y7 2(D3J>Fa-;l/ 

^^';^yg|5cD^^>EA:^l^<-- htcfitjfA^n. fsjo$ccB2 

v F:^-y>'^'>'^y5 7CD'7-^>EA:^^- F{C4>#t*&3 
tx^^^dcrj:^^ c(D^^>mt. mE:\Kmtrj:^c2 
viyy-i v^jviyj 2(DV:^ry\yy ^ F''^y^y5P>:»^6 
lij:;^?3n6y uy-Y KEcDra> Fa--;^>'^v^yg|5(DS;^ 
y* > ^^•M<^M^Egi5---co^ u y ^ xj^ftcDEnaTr-ri > 
F p - ;b E iHE^:fc?g <!:^c6ry*^'rEai*5j<-F3i)^6C 
2ry*^^ >; u-->'^*;^y7 80Ty^-fEA^??i<- Foc 
ig^^'J^y^7 sm^x^c2^'y yHAj±v^-7i( 
8 2tcttjf&5ti^, ccd::i> Fn-JUE«. — :3^rc 1 
i;^ -;; F Thy ^^Jbr^e 4 cDxy'y >^fiiSn:^(B(j(D^Eapoc 
^*';y -Y y^^s-eEriPii?n. ffi^-cB i • c 3^7 f^^ 
yj<)iyQ 5cD;^y*y >5'':a<SS^E5Bcc:t'Jy -/Xjg 
aT'EITpTStl. MCC. SLC3 i;-X/>'Jby*6 7cd;< 
y*'j>^'SiwfflJSJEES|5tc=f y y xf^S-c. ^/c. C2 
t^-y'^^ u-^<;i/y6 ocDy*^>e^i- • ><y*-yi/PHis 
ESi5JcEnnj3n^i<h*>M, B2/^^ h^y^^yuy^B? 
or)>^y'->'M^aiScDSEgpjc4>:^- V y ^ x^SrEpnT^ 
ti^o coti^, B2^';; F^y^-i^bys 7c7:)/Nlxy' 
-;Ug^ESP(^t^C 2 5^ttEl^*--'K8 2-\0:3> 
F a - jI/E:«»5EPmT5 ti. :gE>''? ^ >X(Djigfir^g|A*3i 
^i;^/c&!). B2:0 ';» F^-y^^yU^B 7iglfi<D^^>E 
<DB 2:3> FP->^^>'^y^y'5 9-NCDttti|&:^^®Kft$n^„ 
COtSm. B2yV-^^}ftE-»/'-?K8 5icB2r:«>Fa 
-;U;S;l/y5 9 rifelE^tiJ^cn> F P --^I'ECt^t^&i? 
Aj:C^. -eODf*COn> F P-Mi:0[)_hFf' -CC 2 rv'^yA 
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< sr±^^€>ci-c. mo<c I 

C2 yu-=^ttl£'9"-^'8 2-^cDn> h a-;u 

[0 0 6 0] ^5iiu. C2y uy-r K^^v^y7 2 iC 
3y uy v^oi^-yi 3©y uy-^ F:gSr©fi«3J^^^:t 
^'scD^tf^t. Mtc^>:*-yy uy>r F^^vpy'T soy 

±12114 ^ilsJIitCC 2 ^ ^ 5^fflElf-^}< 8 2 -sC0:3 

> h a-;^S;!>5|^^io>'^v^:/{cp|«K:6^oI^4l. c 3 ^ 
^ .:/^ttait-?i<'8 3-N(0n> hn-^Jbff*^m3iiff$i 

DU>>^fflSSL3(DC 1 y uy-f K^^';l'y 
7 1 '^cDiiM^tiMWtciSIKb, c 1 y uy F^^NVi^y 
7 1 cr)±vMWtt8StJ. ^7>';by'7 9S*0 KU-- 

^^5=-. C3>5?^«7^I^ftm^CCj:-SII5jl30^a6c$n 

[0 0 6 1 ] meii&i. C2y u^-f Hy^;^y7 2iB 4o 
1 y u^-r hyNVi/y7 40y uy ^ I'MMom^^^h^ 
y^o^Wift. ig5C:i->:t-y y uy-Y F/Nvuy? 5a:)y 

:^>ty y uy K>'^y^•y 7 sai^jo^s^:* u--^E«: 

B 1 ■/U-^}ri^E1f--5j<8 4-^CDn> hn-;l/E75?^, ^ 
2iIH#<i:|5jl$CC, mU<D^^Jiy(,C\Bm(^cmi:^ti6. C 
(Om^, SLC3 •J->^.'^V^y6 6c^)a^^ESB^:=^ 

ti. s L c 3 V -:^>'^'i^y'6 6 ti. c ti6^Dftlil£3&i^ so 
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^ >Eia < ^ X'±M LrctC6X\ 0^SffliJfirgCC^ 0 

^t>o, C3y Uv'-r F>^^v^y7 3(D@#cDrj> ^p- 
;^>'^';^ygS•^cDSLC3 »; v-y^/^•;^y6 eisaoy u 

y >^ KffEPoIigK^ISttffl^fCiiKfT^^. ^/c. C 1 
H :f / ^' y 6 4 OSMESIS i X y* U > ^fi?^{IJSS 
a5R:*>Hn> hU'-ii/EJ&^ErroI^^, C 1 U'-x/^Jl/ 
^6 4«. cn6©i*E)&5^-<>EEac< $-C±^Cyt<b 
c6rS^SfflfI©g(c^0}a*3f3. DU>i;iASSL3<7) 
c 1 yuyn' F/^*J^y7 l -Nojgii^^We^ccifiaiTL. 
C 1 y u ^ F^^';uy7 1 cD±SKffliJtt8S». 

;5r»< urn VhP-^l^E^Eii^ -C±^-r 6 C 

[0 06 2] l^fc. VJ:-^T;W^V^:/5 3^ 

"R" Ji^'>>>'3>tc^^jftx. c 3y uy^' F^^';i-y'7 
30Dyuy^ FfifS*lg*Sl>r:f yi^6cir^3 
4^-2). c(om^. Du>i^?ftKL3»Fu->$nri^ 

^Ct3. COfSE^. h/l//>Vl/y6 3^ig'CB2yp 
-=^^ttEl^'*-d<8 5'N.iftggtJ&$ti6c -7?. ^^>E 
ttKL lO^-OEi*. flulBOcfcOCCBl •C3;^-^h 

:^•y^^'J^y6 5:ro'b 1 rv'y'i V u-z^-iuye Qj^s 
T'C3y uy>f F^^*;^y7 3tcett&$n. y uy-f Kfi 
l5o<BiS(c J:6liaE«!^c 3 y uy F^^>»uy7 3 
6cDn> hn-;i'Ecoffi*&r'C3Ty*^^ u->'>';i/y 

6 8MfirC3 ':;^ttE1^--it5 8 3 n^.. 
COfl«&«SI^. r3>FP-;UE:0^^-r>Eifi<^r± 

3 y uy ^ F>'^;uy7 ^^^'SMX^Ic^^&^mmmy 
hn-JbE?&ie^>^>ECc^U/ciC5 

[0 063] :;X{c, ii«B$Jiie(DJ: ^ J^cteE^J&t^^Si 
n^-:>\.^XWm'^^. ccr)ii^. ii/S^nr 0^-6^18 

^^t>6*r#»iiaMy uy-r F>'^ji/y7 1'-7 4(^::^t 
y uy FftjHrft-^^y<7:)Ty*'^'rE (coii^. yu 
y>(^ F^^*;^^? l-7 4<0^ta;^E (^>f>EJ:0(S 
o^E) ) «*&t^.^, ^L/t:^KM:^>:f37y^yYF^^' 
;uy7 5(iy uy-Y FfliW^yo^i^* u--^E«»Tt/C 

-rm iii^/SiB#ccoc^r^Si. C2yby F>'>vuy 

7 2 \t. ^CDD U>>^E(«jf&MK^C 2 >f U U 

/ -y 6 0 J: 0 ^Wfl^CCiiltfT ^ ti/c F U - ^tt^^cc $> 

cDC3vuy-Y F>'<;i/y^7 stB lyuy-r Fv^*;vy^7 

4C:t. y uy FEyi^^li^^i^cf-^.. cnccj:0C3y 
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> i^nnm^Kmc en^ s ti . $ /^iih) b#jc b i v u ^ 

z-?;!/ >^6 7 (CfitJ^^ ^fy^-^y U >' >f K)EA;^?d<'- h (c 
y^\^/i)l-:^7 3y)i'tiit}<OMKr^h^tcib. SLBl 

3T7*^-f ';i>-^^>^i':=^6 sccenojsti, car:?'^-/ lo 

mtir^^lyy^h^mt. SLB l •;»J-:^>'^';^::^6 7 

^r^msm^fmm^T yy'^^y hsn^c 

[0 0 6 4] mzmmf&mt. ^MB 1 y UV-Y 

yi 4cDf^«iTr B 1 yi^-^mE.ir-^^8 4755^ -f > 

V^^fi^-:/! 3f)^ry'v^mmmmtU:hfc^^. ^ 

u-cm 1 iiy ^ -jmtmm<DmELmi^imt rj: 

-So b/t)t^^'o-c. c(Dm^iy^mtm<DC3r':^^'i 'J 
i^-/^)iyRz^B 1 r'7*v^ V ^-/^';^^6 9*iSt?B 30 

(i. M^CB lyy'vA »; Uw^*;l/::^6 9;5:0'C 3 T:7'^ 
A 'j u--/>';l/:;^r'C 3 ^5 ;/^iftEE1f-^i<8 3-v^^&? 

C 1 t^^>)^^iC3^7->^;,^;&!S|SjB#^^*rSI^3ii 

W^^r v^i^y h^n-s.. 

c'^ttm/'-j^^s 3'-^cD5>f >BE*i^^fcj?). mar? 
^-^I'B^iPifi^oy uy-Y KSEn^oM(Sj^>^6, Bir 

[0 06 6] ;>CCC, mAmmi&n\X, l ^J^-^ ^ 

7 3<i:B 1 yvyY^'<^)\^yi A(oK-:h'A--vvx. -enj: 

fJ±}|SCDiSlffi>&^B 1 -03:^?;^ h :^:7 y<;U:/6 5 -CiS»r 
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>:^y y u^^-f K^>'>»py7 5-sOy K<i#^^^y 
imv^ytrj:^Xi.^^fcit>. C2 • B21fy^^ u u 

-.'^';^y6 ocDf'fSftcctaiiJ^u^cCi^o -TJ^ct)^. coig 

C2^^ :r^ttE-tf-;J<8 2'N<D^-<>Er-0iS 

M]{4g(cgB<m^ni^C:t^i^ce6. C 2 y -Y F>'^' 
;Uy7 2*^e>C 2 V •:^^jiEl/'-'^8 2^CD^^>E 

ir-^<8 1 tC2^'y^y^mS.V'-^^S2^<Dry'y^ 

^lA&^-^-8 2 i C 3 ^ ^ > ^iAEI^--^" 8 3tf^'7^ 

iy\£m^wm.h^. c 1 y uy -r F>^>vuy7 i ^oja 

E#|jf&«. Cl:^^:; ^•^y^^';l'y'64-^OC2^•^.y5=' 
Ty'^'YE<bC3^'7 -j^ry'y-^s.ommmr^mM 
^tiXXs^^fu^. y ^-;i/(cj:^y uy >f Kfi?^{t^^ 
yrc 1 yuy -f Y^^)\yyi \i)m9\)^^ttji'oXi:>, 

Cl -^^ttE-9*--rH'8 1 'vCDTy'^^EftJ&^fiK^ 

^m^. B 1 y^-+^^Et^'-;i<8 4--<Dfit*& 
Kfc. C3y u^-Y FE:o^Enor5ii/cC3ry*^-f y 
wx';uy6 8K:J:»)3lK^nrc^'S)/cs^. y 
-sy uy^ FmiSffi-^^fyrB i y u-y^f F^^'J^y'7 4 

;&^m;^tt<^<!:^Jo"C4>. B 1 ^ U-=^fflElf-Ji<'8 4 

(ory^ ^K^mhm^titjiy.^ ccoJ^^oy uy^ F 
>'^';^y7 5-^cDfi-^:^^y{3:.-^-;b F1:^.^OC 2+/y^ 

)iybi<Dt}-j F:tytt«J*>C3 .^^^ry'^w'E^ 

^tf^jrl^o htcti^r>X. C(DSf55jSy x-JbD$^>, C2 

[0 06 8] ^>:tc. m^mmsm^tt. mi. C2!^'y-j 

^?SE+/-jj<8 2iB 1 yu--i^fflE+/-JJ<8 4;0^^^ 

r c 1 y u y K^oi/y7 i ^(Dm&mi^c itfvV^ 
y ^^)\^y6 A^c^^)WS\^tiXi.^^fc^. y x-;vccJ: 
-sy uy Ffi<§r®^:^yrc i yu-^^/ F>'^*i^y7 i 
tmm\fMtrj:r^xi:». c\ ^-j y^mm^-^8\-^ 

j<)iy7 3:^^hitil3^ti^y\y>'^ h'mt. ^<om^t^ 

5g<DS LC 3 y V-^^^^^l^y^ 6 J^)^C 2 ^7-^ vf-Ty't7 

>i'E<J:B 1 yi^-^-ry^ ^BLcommBmxmmwB^^ 

C 3 y -Y F>'^y^y7 3CD::i> hU-Jl^^Jiy^l 

^\tm^^tirj:{,K L/c3!ii-:>r. y.x--;i/cci:^y uy 

^ FaHft^^ yrcay -Y F^^;uy'7 3i)mWl 
mttji-jxi^. zi>Ya-^jw^)iymtz>>(>r£x-jj't< 



21 

tLt^^X. cone 5^-7 :t-;i/B$6i, C2^5y^iB 

[006 9] fj:^. V ^^'-xa^B$«, ^|7J. CS^'y 10 
^ttBEl^--^'8 3 i B 2 :/U-^=^ttlI1^>-^'8 5*^^ 

3 3{P e> D U >i^ttS8 L 3 --O^ ^ >E«*&a»;55j:c $ ti 

S B 1 y U ^ ^ 7 4 (D$IJfflIl*SI*^»P^35 C <»: (C 

tj:^f)K V>'^'-y^?ifiSc^C3:. ^W:^^6SLB 1 V V-:^ 
M';U:/6 7;Ji^B 1 VU^-r hv^JV^:^? 4CDy ^ FU 
}SS§^iS»T(>-ci^'S>/ci!i?). B 1 y uy-/ K>'>^;uy7 4>0^ 

[0 0 7 0 ] MOC. CCD[p]Kt«^r. vr.:xT;l'>'>^Jl':^ 
5 3 <Dd< !^ 5^ 3 > Wfft^X«x > i/> :t -{ -ri/;i<> 

-j^ji^y'G o-cm&i^titcc 2 y py K>'^'^^y'7 2^ 
l^<, 3-^(Dy uy-r F>'^'>»^y'7 1. 73. 7 4j&^*e>- 

@tjMBL//cm2ii^?fB#<Dy x.-jiimtmm(D^mmi^ 

B 1 y uy-f Kv'^';^y7 4<^)|li;^■rsy py >f 

FEti. s LB 1 y 'J-;<^^'J^y^6 7rii»T5ti. fj^-o 

Bl yU'-+fflff1^*-.'J<8 4«FU->i*aiAj:^;^c 
C 1 ':^^ttElf-^'8 1 iC3^y •;^^i*Elf 

[0 0 7 1 ] c€Dj:^cc. y uyn' F:&f§ffi-^<oy X- 40 

j^^^j-fTyy^mtfi^T^mtrs^h^ ^cr. -/*:^W(c 

/^';^ycDXr•^ y^y:r,-)i^^mr^i\!i\S:mi\ 

citj'^^ hty ^vi -y B 4 TiM<Dm^mi(<ci^^ n t: 
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y ^ 9 2 {mwcmmnm^t u r <d b 2 ;^ ^ f ;t y >'^' 

;i/y5 90TSS<Dflt*&ttBSiciBS$ti'So coii^. C 
itfyh:^y^^)i':r6 4{t. 1^1 -®4iioffi*a®r 

i^H^ho-r^hoyt-r^. ttc. B2;^^ F^y>'>yi' 

y'59«. mim(0i&mJ^V\ti7^:^h:tyr^^Lrj:i.^(D 

[ 0 0 7 2 ] 04 CCDjSH;^ v ^ 9 1 (DgESgP^r 

^eii-C^i. 5feidiOJ:^i^cC 1 F^y>'^^'^y6 4 
t^, j^xy'U>5^:ai^ffliJ§E3P^(^)^^>E <P, ) <D 
^noj{c*fLr. C2 ^7^';;^?ifiE-!^^-^^(ory*^^a 

(Pc - . ) <!:LrcD-7'1^>E:0^Xy'';>^^iWffli)^E 
aCOceppJ^tx. C3 ^y ^;;^Xt*B 1 y U-^CDttEt^ 

--;i<-.(Dry^-<E (Pc - 3 x»p. - , ) ioro 
^'r>E5!^^a^Ea5ocEf]aj^ti/c«m*^. cncc 

At)^^-htC 1:^ -:; F :t y /^'^l^y 6 4 <^ '0 T?J£OfflSS 
(«T. «^tBtt3Sit^^) icilC5m:^4<-F(J:^±ig 
Brt^SI. |*Hijft8S«Flx->iiai*SJC*So L/c^^-^ 
X. I*EX ^ ^9 1 ^ctittE^^EriaJ^n^^jrC^ 
[0 073] C(0\X1^XM^^^<D^Vl^y^<D::^T ^ v^y 
:«:-Jl/3!>5#fe^'r^<i:. C2^^-:^^. C3^^:r^X« 
B 1 yu-^(DaE1t-^-^c7)ttE«*&t^^3^^5:7;5S^x 
ti:^pJi^c-g)C<!:-e. rJ-^^cC< <t4>O^Tn;5^^cDttE (P 

c - , x«Pc - 3 ^-s^i^iiP^ - 1 ) tmr-^h. c 

o^S:^. c > bty^^^\yy^e4<D:^y*-ji'<Dj^:^y' 
•;>i^':&SrffiiJ^ESB^ci)^>f>E (Pl ) OEppJcc>Pt*r 
'5?Ptf^E?&^^J£Ur^E/^'^>X;&W/cn^j:< c 
i;^ ':/ F^y^'^juye 4(D;^y->»u«iil^:£4^^(DfSS 

sa^c?:)j*E<D^3l;&^*[;^.. -eur. c©fflE(^rF&E;^ 

[0 07 4]S5t*. C(D^^tB#Ijl^yn-i?^To 0 
F if y y 6 4 (D5f ESIStcen " J ^ ^ r C ^ 6 > 

Er^^'^-^riSE (Pc - , Ro'Pc - . x^t 

;^CD X f ytC^-r J: ^CCC 1 i7 y F ^y ^'^^i^y 6 4 
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[0 0 7 5 ] |HHi(DCi:d^B2;^ > h:t:?>'>';l':^CDTT?te 10 
^ 9 2 OieiagP^llfc^^OTl^JffltCij^^o B 2 :^ h ^ 

C3 >^XtiB 1 ^U-^OfflEt^-^^^OT:^*^ 

-YE (Pc - . . Pc - 3 . P. - 1 ) x^^moJ^nr. 

3 2;^ h ^ >'^^V^:?' 5 7 «Sin:6^^C5:^ h^::'!^ 
:t:7^^^>'U::' 5 7 CDSIE^tcCi, 0 2^^':' ^3S^O'C 3 ^ 
(Pc - , , Pc - 3 . Pb - 1 ) :^^EnpJ^n-C, B2 

[007 6 ] m2mi)^hm4m<D^m$9L(oi)^PAxi^m-^ 

fec^ftiJ^^ottE (Pc . ^XtiPc - 3 ^^i^JiP 

C2 ^^•:^^RC/C3^'7 >^, 02 ^"7^^ 

ifeXt^^^oTinc^i. WiO^E. (Pc - . ^O'P 
c . , , Pc - , K^^'Pb - X ) 3^^sTP«•r^o C(7>M 
B2:^y h:^-:7>'^'Jl/r^5 7or);3;:7*-;vo;<'7'';>:5^ 

fi?srtc»-r s*tr^E;«>^:^s \uX^Kf^ ^ > ;^ ;^)^ffi/cn>:c 

<^C«3. 6 2:^^:^ ^:t:?>'^'>^^*:^5 7(DX-7*-;bti[a^:^ 40 

[0 07 7] /P<brCO^j!rfeBS§tCJ:tltf. :^7^:;F:t 
2 8 4 'xcDfftJ&tffiEcDC^T^j:)^ 1 otcr 4>S/*';^^^^* 

rhctxi'mi^x. ijv v^-y^'^yy^^f^A. 5 7cdt 

(92) {C J: 0 lOJtfgttiOC^Ttl/J^CD^CO:^ y^-i if 50 
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^ta < c £ Aj: < , ^^s^^t:)^ ^ r y y^^ftfijc^-r 
^c*fT-SffiEet)l6cr>ilBfttSSic*5i^T. ^(D{f«&88(ctt 

^9 1 (9 2) ^m^rfe. mmuyx.-)\.^mf)^m 

tt^^^. M^. mncom^mm^c^i^x . m2mij^h 

^9 icD«^. mM^m^m(^mj£oMm^^^~f ^±x 
(D^B:^ >r ^ 9 1 (c J: 0 . mm(D^(Dv en - ju^«n 

OfflEif-^KS 2-8 4'^.CD«i^fflE<C>ffilSO#p(7):7 ^ 

-yiic^^m'^^. m-cottE^l±i^l5ic<i:0, f^ilS 
«^&cfflEi®K:Jii^3n€>ttE-t^-Ji^'8 5CD«*SttE©^ 

[0 078] 1^±. *^H^^— HJfeff^.^^^&frSflftb 

x$>^. 

[112 ] ffiE$9iaJSgCcj:^^^'i- h u-OOf^Kj^^T 

ms] iAKmm^m(o^im^mx$>^. 

[El 4] ttE®Jiai^^acD-gB^I¥*fflCc^-rgB»|pI8S^r 
[0 5 ] ^ ;i/0$cDrEfiE><-r -y^fcJrSftl 

mxh^. 

c-i ci^^y^ {mi<Dmm^m) 
c-2 0 2^7^-:. 5^ (m2(Dmm^m) 

B- 1 B 1 (l|4(D^}^S5^) 

B-2 B2:/u-^ (mboymts^m) 

57 B2tjy h^4-y ^vi v {\t^m'm^x. M»r^) 

5 9 B2:3>ha-Jl^7^*;l/>r (SJjJIl^^) 

6 0 C 2 1^:7*^-1 'j U>-/>'JU::^ (^-) 

6 4 V >^)\yy' i{t^mm)fv. 0m\') 

6 5 B 1 C3:^^:r Y:^y><}\^^ (^) 

6 6 s LC3 y y-x^^';^y (3^f) 

6 7 S L B 1 V y -X/N'JUy' (#) 
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6 8 C 3 r :7*v U (^) 

6 9 B 1 ry'^y-i 0 U-^W:/ (it) 

7 1 c 1 y u ^ F^^'J^:/ mm^m 
7 7 CI r-fp-f 0 (#) 



(14) 
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* 7 8 C 2 r^^ U'-->'>';l/r^ (^F) 

8 1 --8 5 ttEt^^-il^ 

9 1.92 tSEET; ^ y ^ 
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